Objectives: Perceived burdensomeness is thought to contribute to suicide risk. However, suicidal behavior is clinically and psychologically heterogeneous. Does a high level of perceived burdensomeness differentiate medically serious suicidal acts, most closely resembling death by suicide, from less serious ones? How is perceived burdensomeness related to dysfunctional personality dimensions implicated in suicide? We sought to answer these questions in a cross-sectional, case-control study of adults, aged 42 years or older (n = 165). Methods: Participants were suicidal depressed with history of high-lethality and low-lethality attempts, depressed with serious suicidal ideation, depressed non-suicidal, and psychiatrically healthy controls. Following detailed clinical characterization, we assessed perceived burdensomeness, the Big Five, impulsivity, and anger rumination. Results: Low-lethality attempters reported the highest levels of perceived burdensomeness, followed by ideators, high-lethality attempters, non-suicidal depressed, and healthy controls. Group differences were robust to confounders, including demographics, severity of depression, and physical illness burden. In suicide attempters, perceived burdensomeness scaled positively with neuroticism, impulsivity, and anger and negatively with extraversion, conscientiousness, and age. Conclusions: Our findings suggest that perceived burdensomeness is most prominent in a subgroup of younger individuals with lower-lethality suicide attempts and a dysfunctional interpersonal style. Older adults with high-lethality attempts are surprisingly more resilient to the feelings of burdensomeness.
Suicidal risk is high in the second half of life and continues to increase with age (CDC, 2012) , while suicide attempts become more serious (De Leo et al., 2001) . Perceived burdensomeness (PB) is recognized as an important risk factor for suicide attempts Orden et al., 2005) . The contribution of PB to suicidal behavior in later life has yet to be thoroughly examined. Older people may feel increasingly dependent on others because of physical illness, cognitive impairment, loss of prior sources of income, and a shrinking social network. Therefore, the focus of the present study is PB in middle-aged and older suicide attempters. Although informed by the interpersonal theory of suicide (Van Orden et al., 2010) , our study does not constitute a comprehensive test of its predictions. First, we investigated whether suicide attempts and ideation are associated with high levels of PB. An association of a factor with suicidal ideation and even attempts, however, does not reliably implicate it in death by suicide (Beautrais, 2001; Pagura et al., 2008) because of the heterogeneity of suicidal behavior (Engström et al., 1996; Dombrovski et al., 2011) . Thus, we also tested whether PB was the highest in individuals who made medically serious attempts that could have resulted in death. Further, to understand the broader psychological context in which extreme feelings of burdensomeness may emerge, we examined its association with personality traits and interpersonal styles, which also play an important role in suicide diathesis (Mann et al., 1999) .
Suicidal behavior in the second half of life provides an in vivo model of death by suicide. Older individuals who attempt suicide are demographically more similar to those who die by suicide than younger suicide attempters, and their suicide attempts tend to be more lethal (De Leo et al., 2001; Dombrovski et al., 2008) . Several studies have reported associations between suicidal ideation in the elderly with physical illness and heightened concerns that this illness may burden loved ones (Noor-Mahomed et al., 2003; Akechi et al., 2004; Wilson et al., 2005) . PB need not scale, however, with objective indicators such as physical health or personal income. Presently, PB independent of one's physical health has been examined only once. A study of adults aged 55 years and older found a positive association between PB and suicidal ideation (Cukrowicz et al., 2011) . Importantly, because the sample did not include suicide attempters, the relationship with suicidal behavior remained unexamined and is the focus of the present inquiry.
Although PB is argued to represent a psychological determinant of suicidal behavior, it is unclear if the attempters experience greater burdensomeness than those who contemplate suicide but never attempt. Several studies have linked burdensomeness with increased suicidal ideation ( Van Orden et al., 2006 , 2012 Joiner et al., 2009; Cukrowicz et al., 2011) . Only a subset of suicide ideators (I), however, goes on to attempt suicide. Of the three studies that have probed the relationship between PB and suicidal behavior, two reported a positive association with the number of attempts (Van Orden et al., 2006 , but not with directly predicting a suicide attempt (Joiner et al., 2009) . Most recently, Van Orden et al. (2015a , 2015b have also shown in a case-control matched sample of 86 pairs of suicide victims and healthy controls that greater risk for burdensomeness (together with painful and provocative experiences) was associated with suicide (vs. controls). However, this study did not include suicide ideators or a psychiatric comparison group. If indeed feelings of burdensomeness increase the motivation for suicide, we would expect suicide attempters to report higher levels of these feelings than ideators.
Furthermore, suicide attempts range in severity from near fatal (high-lethality [HL] ) to less medically serious (low-lethality [LL] ). This heterogeneity is not explicitly addressed by the psychological theories of suicide, although Baumeister (1990) notes that a stronger motivation may be expected to result in suicidal acts of higher lethality. Indeed, one early study offered evidence that suicide notes of suicide victims -particularly those who used more lethal meansconveyed higher levels of burdensomeness (Joiner et al., 2002) . To our knowledge, the positive relationship between PB and the lethality of suicidal behavior has not been tested in vivo.
Finally, it is possible that feelings of burdensomeness occur in the context of a dysfunctional interpersonal style. Personality plays an important, if underspecified, role in suicidal behavior among older adults (Duberstein et al., 2000) . From the dimensional perspective, high neuroticism, low extraversion, and chronic interpersonal problems have been all associated with suicidal behavior (Duberstein et al., 2000 (Duberstein et al., , 2004 Harrison et al., 2010; Klonsky and May, 2010; Szanto et al., 2012) . From the attachment theory perspective, the perception of being a burden is consistent with a high approach/high anxiety preoccupied attachment style seen in borderline, vulnerable narcissistic and dependent personality (Meyer and Pilkonis, 2005) . Similarly, one can draw a connection with the cognitive theory perspective on personality pathology (Pretzer and Beck, 2005) . The early maladaptive schemas seen in borderline, avoidant, and dependent personalities lead to negative self-related cognitions, such as "I am a burden to others." Consequently, we predicted that individuals high on dysfunctional personality dimensions should report highest feelings of burdensomeness. An important related question is whether the association between suicidal behavior and PB is specific or whether it is subsumed by broader dispositional traits including neuroticism and extraversion. To rule out this account, we tested whether the relationship between PB and suicidal study groups was accounted for by the traits from the five-factor model of personality.
Thus, in the present study, we investigate a doseresponse relationship between PB and lethality (medical seriousness) of suicidal behavior. Five groups of participants were studied: (i) psychiatrically healthy controls (HC) with no lifetime history of suicidal behavior or suicidal ideation; (ii) depressed participants with no lifetime history of suicidal behavior or ideation (D); (iii) depressed participants with suicidal ideation but no history of suicidal behavior (I); (iv) depressed LL suicide attempters; and (v) depressed HL suicide attempters.
Methods

Participants
One hundred and sixty-five participants aged 42 years and older were recruited. All participants provided written informed consent. The University of Pittsburgh institutional review board approved the study. Their demographic, clinical, and cognitive characteristics are described in Table 1 . Major depression was diagnosed by the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID) (First et al., 1995) in 135 individuals. Depression severity was measured with the 17-item Hamilton Depression Rating Scale (Hamilton, 1960) . All suicidal and non-suicidal depressed participants fulfilled DSM-IV criteria for major depression and had a Hamilton score that indicated at least mild to very severe depression (8 ≤ score ≤ 23).
Suicide attempters. Sixty-four attempters had a history of self-injurious acts completed with intent to die. Medical seriousness of attempts was assessed using the Beck Lethality Scale (Beck et al., 1975) . For participants with multiple attempts, data for the highest-lethality attempt are presented. The suicidal intent of the suicide attempt was measured with Beck's Suicide Intent Scale (SIS: Beck et al., 1974) . The SISplanning subscale (Mieczkowski et al., 1993) was used to assess the degree of planning of suicide attempts. A study psychiatrist (A. Y. D. or K. S.) verified a history of suicide attempts, based on the interview, medical records, and information from family members and friends. We excluded participants with significant discrepancies between these sources.
Thirty two of these individuals had HL attempts that could have caused death without medical intervention because of unstable vital signs, penetrating wounds of abdomen or chest, third-degree burns, major bleeding, coma, or need for resuscitation, as defined by a score of ≥4 on the Beck Lethality Scale. The rest were classified as LL attempters.
Suicidal ideators. Thirty-four ideators had suicidal ideation with a plan, severe enough to require psychiatric hospitalization or outpatient treatment. None of the ideators had a suicide attempt. Suicidal ideation was assessed using Beck Scale for Suicide Ideation (SSI: Beck et al., 1979) .
Non-suicidal depressed. Thirty-seven non-suicidal depressed adults were included in the study as one of two benchmark groups to capture effects on PB scores beyond those of depression. These participants had no current or lifetime history of suicide attempts or suicidal ideation as established by clinical interview, review of medical records, SCID/DSMIV, and SSI.
Non-depressed healthy controls. Thirty non-suicidal non-depressed adults served as another benchmark group. These participants did not have any lifetime history of psychiatric disorder as determined by SCID/DSMIV. Further, clinical interview, review of medical records, SCID/DSMIV, and SSI established no current or lifetime suicide ideation or attempts.
Measures
Interpersonal Needs Questionnaire. Van Orden et al. (2006 , 2012 assessed the degree to which one feels as a burden on loved ones (Table 2 ). In our sample, the internal consistency of this instrument was good, Cronbach's α = 0.85. The maximum possible score (and maximum in our sample) is 12, and the minimum is 0.
Dispositional measures. Personality dimensions were assessed using the NEO Five-factor Inventory (NEO), which includes five scales (neuroticism, extraversion, openness, agreeableness, and conscientiousness) (Costa and McCrae, 1989) . Neuroticism reflects anxiety, hostility, depression, impulsiveness, and vulnerability. Extraversion comprises warmth, excitement seeking, and sociability. Openness incorporates fantasy, feelings, actions, and values. Agreeableness reflects trust, altruism, and nurturance. Conscientiousness comprises organization, punctuality, planning, achievement, and honesty.
We used the Anger Rumination Scale (Sukhodolsky et al., 2001) to measure the tendency to focus attention on angry affects, to recollect anger-provoking events, and to think about their causes and consequences.
Chronic interpersonal difficulties were measured by the Inventory of Interpersonal Problems (IIP), specifically 15 items that aid in screening for personality disorders (Morse and Pilkonis, 2007) . Interpersonal difficulties are characteristic of personality disorders and play a role in maintaining or exacerbating affective symptoms. Subscales on the IIP-15 include interpersonal sensitivity, interpersonal ambivalence, and aggression. Interpersonal sensitivity reflects strong affectivity and reactivity in interpersonal settings. Interpersonal ambivalence reflects inability to collaborate with others. Aggression reflects hostile interpersonal cognitions. 12 (40) 23 (62) 21 (62) 16 (50) 18 (56) 4 24 (80) 30 (81) 29 (85) 25 (78) 30 (94) 3 Trait impulsivity was assessed with the nonplanning subscale of the Barratt Impulsiveness Scale (Barrattnonplanning: Patton et al., 1995) . High values on the Barratt Impulsiveness Scale-nonplanning subscale correspond to acting without considering the consequences and with the focus on the immediate rather than long-term outcomes. This dimension of impulsivity, that is, lack of premeditation, has been associated with suicide attempts in previous studies (Klonsky and May, 2010 ).
Statistical analyses
We tested group differences using univariate analysis of variance and covariance for continuous variables and chi-square tests for categorical variables. Pairwise group comparisons were conducted with Tukey HSD post hoc tests. To verify that the group differences were robust to possible confounders, we conducted sensitivity analyses using a general linear model that included both group and potential confounding variables (analysis of covariance). Then we used a linear regression model to test association between the PB and group, adjusting for demographic variables (age and education), and for each of the dispositional measures separately (NEO, Barratt, ARS, IIP-15, and ISEL). The results of these latter analyses are presented in the Supporting Information. Finally, we used a multinomial logistic regression model to examine the extent to which PB predicted group membership, and whether this relationship was robust to effects of other dispositional measures.
While burdensomeness questionnaires were available for all participants, NEO data were missing for 38 of 165 participants (23%) because of the changes in the assessment battery over time. We used multiple imputation to recover accurate estimates of the association between personality traits and burden (Rubin, 2004 ). The imputation model included demographics (e.g., age, sex, race, education, and income), clinical variables (e.g., levels of depression), cognitive characteristics (e.g., intelligence and executive functioning), and other dispositional measures (e.g., impulsivity and aggression scales). To avoid circularity, group membership was not used in the imputation procedure. Ten complete datasets were imputed using SPSS with 1000 burn-in Monte Carlo iterations to achieve 97.75% estimation efficiency (Rubin, 2004) . Multiple group analysis indicated that the significance and the size of the effects did not differ across imputations (unless otherwise noted); hence, we report the mean, the minimum and the maximum of F-values, and sizes of effects of interest. Finally, unless otherwise noted, the results were the same using non-missing data only.
Results
Group characteristics
Descriptive statistics and preliminary analyses are presented in Table 1 . The composition of the five groups was approximately the same with respect to age, sex, race, and education. HC reported higher income than I and LL attempters. Physical illness burden differed across groups: D reported higher levels than HC, I and HL attempters. Comorbid anxiety disorders and substance abuse/dependence were similarly prevalent in the depressed groups. D had lower 17-item Hamilton Depression Rating Scale scores than I and LL suicide attempters. No demographic or clinical differences among suicidal depressed or suicide attempters were detected. Age at depression onset was similar between the depressed groups (F[3, 121] = 1.32, p = 0.27). I reported lower levels of suicidal ideation than both LL and HL suicide attempters (vs. LL: t[64] = 4.38, p < 0.01; vs. HL: t[64] = 4.74, p < 0.01) on the SSI, but no significant differences were detected between LL and HL suicide attempters (t[61] = 0.01, p = 0.99). SIS-planning scores for the most lethal attempt were predictably lower for LL attempters than HL attempters (t[62] = 2.25, p < 0.05).
HC reported having the most social support; least interpersonal difficulties were the least impulsive and were least likely to engage in anger rumination than other groups. We examined the extent to which feelings of burdensomeness were associated with potential objective markers of being a burden to others. In the whole sample, PB was weakly associated with mean income (r[146] = À0.17, p < 0.05). This association did not hold within the subsample of suicidal individuals (I, LL, and HL: r[96] = À0.14, p = 0.21). Interestingly, in the whole sample, PB was not associated with physical illness burden (Cumulative Illness Rating Scale for Geriatrics), widowhood, or not living independently (r[163] ≤ 0.10, p > 0.05).
Given the important role assigned to PB in the emergence of suicidal ideation, we also examined the association between these two variables. Level of PB was weakly and not significantly associated with the severity of suicidal ideation among all suicidal individuals (I, LL, and HL: r[95] = 0.19, p = 0.06; a Kendall's tau-b correlation was also used to accommodate non-normally distributed suicide ideation scores: τ b = 0.12, p = 0.09). Inspection of scatter plots, consistent with group differences reported earlier, suggested that a weak association may have been driven by the difference between LL and I. Nor was PB associated with suicidal ideation among suicide attempters (LL and HL: r[61] = 0.13, p = 0.30; τ b = 0.11, p = 0.23). Further, there was a weak negative correlation of PB with suicide attempt planning (r[62] = À0.22, p = 0.09; but non-parametric correlation τ b = À0.19, p < 0.05), suggesting that greater degree of suicide attempt planning may be associated with lower burdensomeness.
PB was associated, however, with low perceived social support, chronic interpersonal difficulties, high neuroticism, low extraversion, high impulsivity, and high anger rumination (Table 3) . These associations also held within the depressed groups. We observed similar patterns of associations in suicide attempters only ( Although physical illness burden increased with age (r[163] = 0.24, p < 0.01), contrary to our hypothesis, older suicide attempters did not feel more burdensome, and the opposite was nearly true (age and PB in LL and HL: r[62] = À0.24, p = 0.06).
As shown in Table 4 , additional variance in PB was explained by depression severity (within the whole sample and the depressed groups), levels of perceived social support (self-esteem, belongingness, and tangible), levels of chronic interpersonal difficulties (sensitivity, ambivalence, and aggression), NEO neuroticism and extraversion, impulsivity (Barratt-nonplanning), and anger rumination (ARS). Group differences in PB remained significant when these variables were included. Group differences were robust to the inclusion of age, sex, physical illness burden, education, mean income, intelligence, level of executive dysfunction, and global cognition.
In addition, we examined the extent to which the group membership was predicted by PB, when demographic variables (age and education) and dispositional measures (IIP-15 subscales, ISEL subscales, NEO subscales, Barratt-nonplanning, and ARS) were entered into the model. PB remained a robust predictor of group membership across all imputed datasets (χ A subset of personality measures also predicted the likelihood of being in a particular group, however, the composition of personality measures in the subset was inconsistent across the imputed datasets (Supporting Information).
Discussion
Unexpectedly, in our study, LL suicide attempters reported the highest levels of PB, compared not only 
Table 3
Associations between perceived burdensomeness and personality measures in the entire sample with the reference groups of HC and depressed nonsuicidal but also with HL attempters. This is surprising as LL attempters are thought to have a lower motivation to die (Baumeister, 1990) . Suicide ideators reported intermediate levels of PB, not different from either LL or HL attempters. Perceptions of burdensomeness scaled positively with neuroticism, impulsivity, anger rumination, and chronic interpersonal problems. Nevertheless, PB remained a predictor of suicide attempts and ideation even after accounting for these dispositional measures.
Our results were partially consistent with the predictions of Joiner's interpersonal theory in that suicide attempters and ideators reported higher PB than comparison groups. The level of perceived burden was not different in ideators from suicide attempters and, more significantly, the highest levels of burdensomeness were associated with less lethal attempts and less attempt planning. As suggested by the theory, PB did not necessarily scale with putatively more objective indicators of burdensomeness such as low income and physical illness. In fact, although physical illness burden increased with age, it was younger and not older suicide attempters who felt more burdensome. Importantly, robust associations of PB with interpersonal problems and neuroticism, low extraversion, anger rumination, and impulsivity, suggest that feeling like a burden may be part of an enduring pattern of interpersonal dysfunction. This constellation of burdensomeness and a maladaptive interpersonal style was seen mostly in younger LL suicide attempters. Thus, although PB may be high in this subgroup of suicide attempters, its value in terms of predicting the risk of more serious suicidal behavior appears limited. This is also consistent with recent findings of Van Orden et al. (2015b) , which reported that only 13/101 older suicide attempters reported PB as the reason for their attempt. In that study, PB was not associated with the use of more lethal means for the suicide attempt and did not predict re-attempts. For the covariate and group effects, we report mean F, mean η p 2 , and the maximum p-values of the analyses conducted on the 10 imputed datasets.
Our findings underscore the psychological heterogeneity of suicidal behavior and align with other observations that support the existence of distinct pathways (Dombrovski et al., 2011 (Dombrovski et al., , 2013 . Several features of the putative pathway encompassing PB -interpersonal conflict, negative emotionality, impulsivity, and LL suicide attempts -evoke borderline personality disorder (BPD). Our study unfortunately lacked a categorical BPD assessment, and future research will need to determine to what extent PB is predictive of suicidal behavior above and beyond BPD. A related question is whether, as a suicidogenic factor, PB is merely epiphenomenal to neuroticism and impulsivity. This does not seem to be the case: the unique association between PB and suicidal behavior was not entirely explained by effects of neuroticism or impulsivity. Thus, PB appears to be an aspect of maladaptive personality germane to emergence of suicidal behavior in a subgroup of individuals.
Limitations
The main limitation of our study is the crosssectional case-control design. We do not know to what extent the perception of burdensomeness covaries with depressive state. We used attempt lethality (medical seriousness) as a proxy for risk of death by suicide, thus, the extent to which the findings generalize to depressed older adults who die by suicide is also unknown. Another limitation is the lack of categorical assessments of dysfunctional personality, particularly borderline personality disorder. In addition, we cannot rule out that the difference between LL and HL attempters in the level of PB may also be explained by the acquired capacity for self-harm. The negative association between age, physical illness, and PB should be qualified by the study's small sample size.
Conclusion
Our findings challenge the notion of rational suicide in older age, where illness and severe disability lead to feelings of burdensomeness. In contrast, PB in suicidal individuals emerges in the context of maladaptive personality, characterized by neuroticism, impulsivity, and interpersonal conflict. This constellation is associated with suicidal ideation and LL suicide attempts.
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Key points
• Individuals with history of low-lethality attempts report greater feelings of being a burden (perceived burdensomeness) to others than those with high-lethality attempts.
• Higher perceived burdensomeness is also associated with higher neuroticism, impulsivity, and anger.
• Among suicide attempters, older adults report lower feelings of burdensomeness.
• These findings point to one putative pathway to suicide -interpersonal conflict, negative emotionality, impulsivity, and low-lethality suicide attempts -evoking borderline personality traits.
